Histone deacetylase activity is required to recruit RNA polymerase II to the promoters of selected interferon-stimulated early response genes.
Posttranslational modification of histones by acetylation, methylation or phosphorylation has emerged as a major mechanism to modify chromatin structure and gene expression. In most cases, transcriptionally active genes display enhanced binding of acetylated histones in their promoters. Activation of histone acetyltransferases or inhibition of histone deacetylases (HDACs) allows chromatin to assume a more open state permitting transcriptional activators to form a preinitiation complex. To our surprise, treatment of cells with the HDAC inhibitor, trichostatin A (TSA), inhibits selected interferon beta (IFNbeta)-stimulated immediate early genes that are activated by the transcription factors Stat1 and Stat2. However, IFNbeta activation of IRF-1, which requires tyrosine-phosphorylated Stat1 homodimers binding to a gamma interferon activation sequence in its promoter is not affected by TSA. Exposure of cells to TSA does not alter tyrosine phosphorylation of Stat1 or Stat2. TSA treatment of cells also does not alter the binding of Stat 1 or Stat2 to the endogenous ISG54 promoter. However, IFNbeta-stimulated binding of RNA polymerase II to the ISG54 promoter is prevented by TSA. Interestingly, ectopic expression of IRF9 reverses the inhibitory actions of TSA, suggesting that IRF9 functions to recruit RNA polymerase II to the promoter of interferon-stimulated genes. This particular function of IRF9 requires the activity of histone deacetylases.